Objectives The purpose of this exploratory, retrospective, and correlational study was to examine the relationships between childhood treatment experiences, parental care, and social support, and outcome in adults with different diverse sex development (DSD). Methods The data of 69 participants from an exploratory questionnaire were collected in a retrospective German study. Results The majority received medical treatment in relation to their DSD during childhood and adolescence. Seventy percent reported having had a best friend and 29% a confidant during childhood. Sixty-one percent showed clinically relevant psychological distress, and 45% reported suicidal thoughts at least at one point in their lives. Quality of parental care and having had a best friend correlated positively with adult outcome, whereas treatment experiences correlated with aspects of impaired adjustment. Conclusions Social support and DSD-related treatment experiences appear to have an impact on adult well-being. Appropriate psychosocial care including peer-to-peer support should be made available to children with DSD and their families.
Over the past decade, a paradigm shift has been initiated in the medical management of diverse sex development (DSD). The previous rationale advocated the reduction of ambiguity based on a psychological course of reasoning: the rapid assignment of an "optimal gender of rearing" to infants with DSD and the use of "sex corrective" surgery (e.g., genital surgery) were recommended on the basis that they were thought to decrease the risk of mental health issues and preempt the later development of gender confusion on the part of the infant being treated. This approach has received growing criticism because of the lack of follow-up studies and the risk of potentially traumatizing effects (cf. Liao & Creighton, 2015) . More specifically, psychosocial care and psychological well-being have recently become the focus of increased attention with regard to aspects of medical management (Bennecke et al., 2015; EuroPSI, 2014; Roen & Pasterski, 2014; Sandberg, Gardner, & CohenKettenis, 2012) .
The necessity for creating interdisciplinary teams that include such psychosocial experts as child psychologists was addressed at the Chicago Consensus Conference on DSD (Hughes et al., 2006) and has also been conceptualized further more recently (Liao & Simmonds, 2014; Roen & Pasterski, 2014) . Changes in practice have been reported, which indicate that interdisciplinary care that includes psychological services has been established in European DSD treatment centers (Pasterski, Prentice, & Hughes, 2010) , whereas changes in practice regarding elective childhood genital surgery appear to be happening more slowly (cf. Michala, Liao, Wood, Conway, & Creighton, 2014) . When provided with better psychosocial care and improved communication and information-sharing on the part of the professionals involved, it has been found in some centers that more families tend to choose to postpone the kind of potentially harmful elective medical interventions mentioned above (Creighton, Michala, Mushtaq, & Yaron, 2014) . The importance of social support in the form of support groups and peer-to-peer and parent-to-parent counselling has also been emphasized, especially with respect to its impact on overcoming isolation and providing emotional support-both key aspects with regard to reducing (self-)stigmatization and shame (Baratz, Sharp, & Sandberg, 2014; Cull & Simmonds, 2010; Veith, 2014) . Nevertheless, broad-based empirical data on the interplay between psychosocial support experienced and treatment decisions made are still relatively scarce. In addition, it needs to be taken into account that DSD encompasses a wide variety of conditions that should be considered independently with respect to specific treatmentrelated decisions and outcomes.
The findings of previous studies on psychological adjustment, quality of life, and psychological distress in individuals with DSD are not entirely consistent, but most point to the necessity for improved psychosocial care and support for individuals with DSD and their parents (Amaral et al., 2015; Berenbaum, Bryk, Duck, & Resnick, 2004; Johannsen, Ripa, Mortensen, & Main, 2006; Machado et al., 2015; Schü tzmann, Brinkmann, Schacht, & Richter-Appelt, 2009; Warne et al., 2005) .
As parents are the first agents when dealing with the DSD of their child, their influence is most likely to play a key role in coping with such unexpected and thus challenging conditions. Such reactions to their child's condition as disappointment, insecurity, anxiety, or feeling under pressure when confronted with having to make far-reaching decisions on the child's future could negatively influence the parents' relationship with their child and thereby possibly increase the risk of poor coping and even traumatization (Jü rgensen, Hiort, Holterhus, & Thyen, 2007; Pasterski, Mastroyannopoulou, Wright, Zucker, & Hughes, 2014) . The role of childhood experiences and parental well-being and distress have come under more scrutiny recently, as it has become clearer that the most serious health-related consequences of being born with a DSD condition are of an emotional and psychosocial nature (Lundberg, Lindströ m, Roen, & Hegarty, 2015; Rolston, Gardner, Vilain, & Sandberg, 2015; Sandberg et al., 2012) . These authors were able to identify distinct child-centered and parent-centered issues of substantial variability, which need to be taken into account in the provision of care for children with DSD and their families. Pasterski et al. (2014) examined posttraumatic stress in the parents of children with DSD to better understand factors contributing to negative outcomes in parents and thus potentially the entire families of children diagnosed with a DSD. Also, as the key role played by parents in decision-making processes has come to attention, the necessity of examining the impact of such diverse parental factors as both parental experiences, for example, stress and coping patterns, and parental care and influence as experienced directly by their children, has become clearer (Duguid et al., 2007; Pasterski et al., 2014) .
The significant impact of parental care and social support on mental health in general as well as in minority groups in particular has been known for quite some time (Argyle, 1992; Baumrind, 2005 , Cohen, 2004 , Egle, Hoffmann, & Steffen, 1997 ). This appears to be even more the case when parents have to cope with an unexpected or DSD in their child. One central challenge in coping with such a condition that has been described is having to deal with the conflict of disclosure versus protecting the child's right to privacy and the possible risks associated with secrecy such as shame, taboo, and too little talking within the family and with the child itself Crissman et al., 2011; Oliveira, de Paiva-e-Silva, Guerra-Junior, & Maciel-Guerra, 2015) as well as how this might affect the parent-child relationship.
The purpose of this exploratory study was to examine the interrelationships between (1) medical treatment experience, parental care, and social support during childhood, and (2) adult adjustment. By studying the relationships between psychological outcome in adulthood and these childhood experiences-both medical and in terms of social support, including talk and parental and friendship experiences-this study aimed to contribute toward (a) a more profound understanding of the complex and specific factors involved in coping with such an atypical course of somatosexual development as DSD, as well as to (b) a better understanding of the possible effects of DSDrelated interventions. The research question thus addresses the interplay between medical, familial, and social childhood experiences, and adult adjustment and outcome. It was expected that interrelations would be found between specific types of treatment and social support received and adult adjustment and well-being as manifested in the form of psychological distress and with regard to one's bodily experiences.
More specifically, it was expected that the experience of having received positive social support and parental care would be related to better coping and perhaps fewer elective medical interventions. The underlying rationale is that positive parental and social support would allow the DSD condition to be talked about openly and hereby influence treatment decisions, especially those relating to irreversible elective interventions. In this study, social support and coping factors were assessed by means of studying parental care, friendship experiences, and having confidants to talk to. Adult adjustment was assessed by means of a set of indicators that included psychological distress and suicidal thoughts as well as bodily experiences and satisfaction with physical appearance.
Method

Participants
The data from 69 persons whose DSD were confirmed by their medical files are presented: 13 participants had complete androgen insensitivity syndrome (CAIS), 12 had partial androgen insensitivity syndrome (PAIS), and 14 had a form of gonadal dysgenesis (GD), that is: mixed (n ¼ 5), pure (n ¼ 4), and GD not specified (n ¼ 5). Seven had androgen biosynthesis deficiency, that is, 5-alpha-RD-deficiency (n ¼ 3) and 17-beta-HSD-deficiency (n ¼ 4), while one participant had Leydig-cell hypoplasia (LH) and one person had an ovotesticular DSD (formerly known as "true hermaphroditism"). Twenty-one participants had different forms of congenital adrenal hyperplasia (CAH), that is, 10 with CAH salt wasting (CAH sw), 7 with CAH simple virilizing (CAH sv), and 4 with nonclassical CAH late onset (CAH lo).
All participants with CAH showed a 46,XX karyotype (21 of 69 participants, 30%). With the exception of three participants with sex chromosome DSD (3 of 69 participants, 4%), that is, two with mixed GD and one with an ovotesticular DSD (described as "true hermaphrodite" in the medical files), all other participants showed a 46,XY karyotype (45 of 69 participants, 65%).
Sociodemographics
At the time of participation, the youngest participant was 16 years old and the oldest 60 years old (M ¼ 33.01, SD ¼ 10.44; Md ¼ 31.50). The majority reported high levels of education: 37 (54%) had passed high-school exams, qualifying them for university entry. With the exception of one person who had grown up in the Middle East with an Arabic ethnic background, all reported having a European ethnic background. At the time of participation in the study, the vast majority of participants (n ¼ 56, 81%) lived in the female gender role, 8 (12%) in the male role (5 with PAIS, 2 with CAH sv, 1 with CAH sw), and 5 (7%) reported living in a different, "other," gender role (2 with GD, 2 with CAH sw, 1 with ovotesticular DSD). Four reported living in a third gender, while one (with GD) was undecided. One participant (with CAH sw), however, insisted that they lived exclusively in a third gender role, while the other four had accepted a female social role or at least had not actively altered the female gender in which they were reared. Of all of the participants, 35 (51%) reported that they were currently living with a partner. In total, four of the participants living in the female role with CAH (three with CAH sv, one with CAH lo) reported having children of their own. Another five participants living in the female role (three with CAIS, one with 17-beta-HSD-deficiency, one with GD) had adopted children. A more detailed presentation of participants can be found in previous publications (see Schweizer, Brunner, Handford, & Richter-Appelt, 2014; Schö nbucher et al., 2012) .
Procedure
The study being reported on here is an explorative, cross-sectional, retrospective examination of adults with DSD. This study is part of a larger research project on the quality of life and treatment experiences of adults with different DSD that was conducted in Hamburg, Germany. Data collection took place at the study center. Participants gave their written informed consent to participate as well as permission to use their data anonymously for research purposes and publication. They completed a comprehensive questionnaire and gave their written permission to contact their physicians to gain access to their medical records. Participants were offered psychological counselling if they wished to talk about their experiences. The approval of the local ethics committee was obtained. A comprehensive presentation of study design and recruitment can be found in previous publications (cf. Schö nbucher et al., 2012; Schü tzmann et al., 2009; Schweizer, Brunner, Schü tzmann, Schö nbucher, & Richter-Appelt, 2009 ).
Measures
A comprehensive questionnaire was developed that included standardized and author-constructed instruments. The entire set consisted of five parts: a socio-demographic section, a section on physical development, experiences regarding disclosure of the DSD condition, treatment experiences, and standardized questionnaires assessing psychological distress, gender identity, bodily experiences, sexuality, and life satisfaction. In the following, the instruments employed to examine the research questions are introduced thematically.
For the present study, the childhood experiences assessed included medical treatment and experiences of parental care and social support. Adult adjustment was assessed in terms of psychological distress, prevalence of suicidality, body-related experiences, and satisfaction with appearance.
Medical Treatment
Treatment experiences were measured by asking participants about their experience of medical intervention, with single items each referring to genital surgery, gonadectomy (removal of gonads), and hormone replacement therapy (HRT). Participants were also asked to report their age at each intervention as well as repeated genital surgeries and the total number of surgeries performed. Self-reported treatment experiences were validated by means of the medical files. Parker, Tupling, & Brown (1979) . The entire FEPS assesses parental care and behavior on four scales, that is, care, autonomy, low punishment, and low material reinforcement. For this study, only the parental care scales were used. Participants were asked to what extent they agreed with each item on a 4-point response scale. These parental care scales comprise 48 items, that is, 24 items per parent, and assess the care that participants remembered receiving from both mother and father. Cronbach's alpha was .94 for both scales (Richter-Appelt, Schimmelmann, & Tiefensee, 2004) . Examples of these items include "He/she expressed when he/she was proud of me" and "He/she understood my problems and sorrows." Normative mean scores from a German sample were derived from a sample of 616 student participants, with M ¼ 54.4 (SD ¼ 12.8) on the parental care/mother scale and M ¼ 45.6 (SD ¼ 12.6) on the parental care/father scale.
Parental Care
Social Support: Talk and Friendship
Social support was also assessed using yes/no answer scales asking participants whether they had had someone to talk to about their specific DSD-related situation and condition between childhood and adolescence as well as at the point in time of participation. Furthermore, they were asked whether they remembered having had a best friend during childhood and adolescence.
In the case of the FEPS standardized scales, the respondents' mean scores on each scale were calculated and transformed into z scores (M ¼ 0, SD ¼ 1) based on control groups of people without DSD (RichterAppelt et al., 2006) . Z-scores greater than 1 SD were considered to indicate a somewhat decreased or increased score, respectively.
Adult Adjustment and Well-Being Adult well-being was assessed in the form of psychological distress, satisfaction with physical appearance and body experience and was measured by means of the Brief Symptom Inventory (BSI) by Franke (2000) , the Body Experience Questionnaire and further selfdeveloped items on suicidal ideation satisfaction with physical appearance.
With regard to suicidal ideation/thoughts, participants were asked to reply on a yes/no answer scale as to whether they had ever had thoughts about ending their lives during childhood, adolescence, and/or adulthood.
The BSI used is a German version of the original BSI by Derogatis and Melisaratos (1983) . It assesses the extent of subjective distress caused by different psychological symptoms during the previous 7 days by means of a total of 53 items and a 5-point Likert response scale. A total of 49 items are assigned to nine subscales with varying reliability; Cronbach's alpha values ranged from .39 for Phobic Anxiety to .72 for Depression. A Global Severity Index (GSI) was calculated, which is the total score of psychological distress, and which showed a Cronbach's alpha of .92. Retest reliability was derived from diverse samples ranging from .73 to .93. The German version of the BSI has good convergent and discriminant validity, as shown by correlations with established and clinically relevant self-rating questionnaires. The BSI depression subscale, for example, correlated highly (r ¼ .79) with depression as measured by Beck's Depression Inventory (Hautzinger, Bailer, Worall, & Keller, 1995;  for an overview cf. Franke, 2000; Geisheim et al., 2002) .
In the case of the BSI scores, the mean scores were transformed into T-Scores based on non-DSD control groups. The absolute BSI scores were transformed into T-Scores (M ¼ 50, SD ¼ 10) based on norm data obtained from an unselected German community-based sample of 300 men and 300 women who described themselves as mentally and physically healthy and showed M ¼ 0.31 (SD ¼ 0.23) on the GSI (Franke, 1997) . According to Derogatis and Melisaratos (1983) and Franke (2000) , T-Scores ! 63 are used as a cutoff for evaluating BSI scores that exceed the sample mean of the norm population by 1 SD. Subscale scores of T ! 63 indicate significant distress in the respective subscale. The criteria for being classified as a clinical case are either (1) a GSI of T ! 63 or (2) two single subscale scores of T ! 63. Outcome was furthermore assessed in terms of subjective physical experience and satisfaction. The participants were asked to rate on a single-item-5-point Likert response scale ranging from 1 (very satisfied) to 5 (very unsatisfied) how satisfied they were with their physical appearance. In addition, the 42-item Body Experience questionnaire (German translation: Fragebogen zur Beurteilung des eigenen Kö rpers, FBeK) (Strauß & Richter-Appelt, 1996) was employed to measure physical well-being and subjective body experience on a 2-point-answer scale (agree/ don't agree). This measure assesses physical satisfaction in terms of physical insecurity (discomfort), attractiveness, accentuation of the body (sensitivity), and self-confidence. Internal consistencies were obtained for these three subscales (n ¼ 900; 447 females, 443 males), with Cronbach's alpha values of .82 for the Insecurity/Discomfort scale, .75 for Attractiveness/ Self-confidence scale, and .74 for Accentuation of the body/Sensitivity scale. Retest reliability for the three scales ranged from 0.67 to 0.84 (Strauß & RichterAppelt, 1996) . Evidence of reliability and validity was confirmed by using data from a community-based sample (n ¼ 2,047) (Br€ ahler, Strauß, Hessel, & Schumacher, 2000) . Norm data exist taken from a representative survey of 2,047 Germans aged between 14 and 95 years with the following normative scores on the subscales: Insecurity: M ¼ 5.08, SD ¼ 3.51; Attractiveness: M ¼ 8.95, SD ¼ 2.78; and Accentuation: M ¼ 10.02, SD ¼ 3.5 (Br€ ahler, Strauß, Hessel, & Schumacher, 2000) .
In this study, the respondents' mean scores on each of the physical scales were calculated and transformed into z scores (M ¼ 0, SD ¼ 1) based on control groups of people without DSD (Strauß & Richter-Appelt, 1996) . Z-scores greater than 1 SD were considered indicative of a rather decreased or increased score, respectively.
Statistical Analysis
Owing to its exploratory nature, the study adopts a descriptive and correlational approach to statistical analysis. Pearson correlations (Phi-correlations for the relationship between two dichotomies) were calculated to measure the association between the treatment and social support variables and the adult adjustment variables. A value of p < .05 was considered significant. Table I displays relevant information on the participants' medical treatment. In most subgroups, DSD was diagnosed for the first time at some point between infancy and adulthood (cf. Schweizer et al., 2014) .
Results
Medical Treatment
CAIS was detected in all participants during adolescence, that is, between 10 and 18 years, whereas PAIS was detected at early ages, that is, between the first months of life and the age of 14 years. Androgen biosynthesis defects were detected between the ages of 7 and 16, LH at 17, and ovotesticular DSD at 19 years. For the participants with classical forms of CAH, a first medical diagnosis was reached between the first months of life and 38 years. In persons with nonclassical CAH lo, diagnostic evaluation took place between 24 and 31 years. In the case of most of the participants, accurate DSD diagnoses were confirmed even later in adulthood (more detailed information on the participants' treatment experiences is presented in previous publications by Brinkmann, Schü tzmann, & Richter-Appelt, 2007; Schö nbucher et al., 2012) . Nearly all participants had received medical treatment in response to diagnosis of their DSD condition and to confirm their sex assignment and/or their gender allocation. Only two persons, with CAH lo, did not receive any medical treatment at all.
The most commonly reported treatment interventions were hormonal replacement therapy (96%), gonadectomy (41 of 43, that is, 95% of the femaleassigned XY-chromosomal persons; three participants living in the male role were gonactomized as well, one with PAIS and two with CAH conditions), and genital surgery (55%). The latter included clitoris reduction surgery (38%), vaginal surgery (33%), and urethral corrections (13%). Of those who had experienced genital surgery (38 of 69), 40% underwent repeated instances of surgery (15 of 38). Repeated genital surgery was most frequently reported by participants with PAIS (four of five) and CAH sw (two of two) with a male gender role, as well as by the participants of the same subgroups with a female gender role, that is, two of seven with PAIS, and three of eight individuals with CAH sw. The total number of surgical interventions experienced ranged from 0 to 7. Maximum scores of 6 and 7 surgeries were found for persons with CAH sv, CAH sw, and PAIS living in the male gender role. Those participants who had received at least two surgeries were persons with CAH sw and PAIS living in the male role, LH, and 5-alpha-RD. A total of 16 participants (23%) experienced repeated genital surgery between the ages of 2 and 52. These included seven persons with CAH sw and CAH sv, six persons with PAIS, and one person each with CAIS, 17-beta-HSD, and ovotesticular DSD.
Parental Care and Social Support
Quality of Parental Care Quality of parental care received from the father was rather poor for 14 persons (26%, 14/53), Table I indicated by a z-score <1 SD. Similarly, parental care received from the mother was poor for 18 persons (26%, 18/68), with z-scores <1 SD.
Social Support: Confidants and Friendship
While 41 participants reported that they had been informed about their condition before the age of 16, only 12 of them (29%) responded that they had had someone to talk to about their DSD condition. However, 87% of the participants reported that they currently have confidants to talk to about their situation. In all, 48 (70%) recalled having had a best friend before the age of 16 years. When looking at differences between the diagnostic subgroups, it can be seen that social support as indicated by having a best friend during childhood was particularly high in female participants with CAH sv (80%), and in males with PAIS (80%), followed by females with CAH sw and CAH lo (both 75%), and persons with GD (71%) (see Table II ). Table III presents indicators of adult adjustment in terms of psychological outcome and body-related experiences.
Adult Adjustment and Well-Being
Psychological Distress and Suicidal Thoughts
Sixty-two percent of the participants had BSI scores within the clinical range, with T-values >63. The percentages of individuals with BSI scores in the clinical range were particularly high in female-assigned participants with 17-beta-HSD-3 (4 of 4, 100%), maleassigned persons with CAH sw (2 of 2, 100%) and PAIS (4 of 5, 80%), persons with 5-alpha-RD-2 (2 of 3, 66%), CAH lo (3 of 4, 75%), and female-assigned persons with PAIS (5 of 7, 71%), followed by the participants with CAIS (8 of 13, 62%) and GD (8 of 14, 57%).
Forty-five percent of the participants reported suicidal thoughts at least at one point in their lives. Lifetime prevalence of suicidal thoughts was particularly high among the female-assigned PAIS persons (5 of 7, 71%), as well as in CAIS (8 of 12, 67%, that is, one participant with CAIS did not reply to the question), 5-alpha-RD-2 (2 of 3, 67%), 17-beta-HSD-3 (2 of 4, 50%), GD (6 of 14, 43%), and one of the maleassigned participants with CAH sv, as well as being present in both persons with ovotesticular DSD and LH.
Body-Related Experiences and Satisfaction With Physical Appearance
Regarding adult body-related experiences, 21 participants (30%) reported increased physical insecurity, indicated by z-scores <1 on this scale, and 39% felt n/a n/a n/a n/a n/a n/a n/a n/a 1 100 0 of 0 0 1 100 Regarding the subgroups, impairment of bodyrelated experiences was particularly obvious in the following groups: feeling attractive was rather low in the male-assigned PAIS persons (4 of 5), with 80% of the persons with PAIS living in the male role having zscores <1 on the attractiveness scale; both persons with CAH sw in the male role had z-scores <1 on the attractiveness scale and z-scores >1 on the insecurity scale (100%). Furthermore, in the subgroup of participants with androgen biosynthesis deficiencies, five of seven (71%) had z-scores <1 on the attractiveness scale.
Looking at satisfaction with physical appearance, of those 57 participants who responded, 27 (47%) reported that they were currently satisfied with their physical appearance. A total of 17 (30%) were partly satisfied, and 13 (23%) reported dissatisfaction. Satisfaction was particularly high in persons with GD (8 of 11, 73%), in female-assigned CAH sv persons (3 of 5; 60%), and in those with LH and ovotesticular DSD. A high level of dissatisfaction was reported by the male-assigned participants with CAH sw and CAH sw (1 of 2, 50%) and the female-assigned persons with PAIS (3 of 7, 43%).
Correlations Between Childhood Experiences and Adult Outcome
Correlations between the assessed aspects of treatment experiences and support in childhood and adolescence on the one hand, and aspects of adult well-being on the other are presented in Table IV . In the following, the focus is only on significant correlations.
Medical treatment and outcome. Having undergone a gonadectomy correlated significantly with prevalence of suicidal thoughts (r ¼ .42, p < .05).
Repeated genital surgery correlated positively with dissatisfaction with physical appearance (r ¼ .47, p < .05).
The total number of surgical interventions correlated positively with dissatisfaction with physical appearance (r ¼ .33, p < .05).
Parental care, social support, and outcome. Parental care provided by mother and father showed significant correlations with all outcome variables: Correlation coefficients ranged from À.53 to .40, indicating that positive parental experiences correlated with positive outcome and negative experience was related to negative outcome. There were negative relations between parental care (by father resp. mother) and bodily insecurity (À.40 resp. À.34, both p < .05), dissatisfaction with physical appearance (À.55 resp. À.53, both p < .05), psychological distress/BSI (À.44 resp. À.44), and suicidal thoughts (À.37 resp. À.48), and positive associations with bodily attractiveness (.40 resp. .39, both p < .05).
Having had a confidant in childhood correlated negatively with dissatisfaction with physical appearance (r ¼ À.28, p < .05).
Having had a "best friend" correlated negatively with body-related insecurity (r ¼ À.24, p < .05) and low prevalence of suicidal thoughts (r ¼ À.30, p < .05).
Discussion
As expected, the study did show some meaningful interrelations between medical and social experiences in childhood and adolescence on the one hand and adult outcome on the other. Nearly all of the participants in the study reported having received medical treatment during childhood and adolescence but also later in adulthood in relation to their DSD condition. The most frequent treatment was HRT, which was received by nearly all participants. The most frequent surgical intervention was the gonadectomy followed by genital surgery. Parental care was reportedly poor for a quarter of the participants. For the majority (71%) of those who had been informed about their condition before the age of 16, there was a lack of confidants with whom they could talk about their condition between childhood and adolescence. In contrast, only 13% reportedly lacked confidants to whom they could talk about their condition and specific situation during adulthood. On the other hand, 70% reported having had a best friend during childhood and/ or adolescence. Adult outcome was characterized by a clinically relevant prevalence of psychological distress in 62%. Forty-five percent showed a life-time prevalence of suicidality, that is, they had experienced suicidal thoughts at least at one point in their lives, and 61% showed a tendency to impaired body-related experience on at least one of the three body experience scales. Twenty-three percent expressed dissatisfaction with their physical appearance.
Significant correlations were found between aspects of treatment and adult adjustment: having had a gonadectomy correlated with suicidal prevalence. Repeated genital surgery and total number of surgical interventions both correlated positively with dissatisfaction with physical appearance. Parental care by mother and father showed significant correlations with all adult outcome variables. Having had a confidant in childhood correlated negatively with dissatisfaction with physical appearance, and having had a "best friend" correlated with low prevalence of suicidal thoughts as well as low body-related insecurity.
The reported lack of confidants and talk during childhood and adolescence in 71% might support the notion of an increased risk of silencing and perhaps also taboos and stigma for children and adolescents growing up with a DSD as well as within the management of DSD (Coventry, 1999; Liao, 2003; Lev, 2006; Rolston et al., 2015) . It also raises the question of knowledge and information management relating to their own, or in the case of parents relating to their child's condition. The importance of information management and ways of coping with the condition has only recently been addressed with greater precision (Lundberg et al. 2015; Streuli, Vayena, Cavicchia-Balmer, & Huber, 2013) . Furthermore, the importance of meeting others with similar conditions as well as having the opportunity to talk about having a DSD have been stressed as an important aspect of the enhancement of quality of life as well as being a protective factor (Devor, 2003; Moradi, Mohr, Worthington, & Fassinger, 2009; Kessler, 1998; Krupp et al., 2012) . The findings on adult adjustment demonstrate high levels of psychological distress in the participants and thus underline the previously published results of a subgroup of this study group that show lifetime prevalence of suicidal thoughts to be as high as in groups of traumatized women who have experienced sexual or physical abuse . These findings are further mirrored in the equally high levels of impaired body-related experiences, and could be understood as being a result of the previously described lack of social and emotional support and thus also of a lack of an understanding-and consequently accepting-attitude toward one's own condition, as indicated by some of the correlational findings.
Similar high levels of psychological distress, suicidal ideation, and poor parental care have also been found in transgender or transsexual individuals (Bariola et al., 2015; Heylens et al., 2014) . Problems experienced by transgender youth that have been described also include family rejection and verbal abuse by parents (Bebes, Samarova, Shilo, & Diamond, 2015; Grossman et al., 2011) . Even though transgender developments and DSD conditions differ in many aspects, it still makes sense to draw on findings from transgender research: similarities exist in terms of having to deal with psychosocial challenges, as individuals and families from both groups have to cope with nonconforming, unexpected developments as well as variety in terms of sex and gender.
Impaired adult adjustment is also found in such related conditions as those found in patients with uterovaginal agenesis (Mayer-Rokitansky-Kuester-Hauser Syndrome/MRKHS) (Laggari et al., 2009; HellerBoersma, Schmidt, & Edmonds, 2009) , in which high levels of psychological distress and anxiety have also been reported. Heller-Boersma and colleagues (2009), for instance, reported high levels of distress and suicidal tendencies immediately following diagnosis; women with MRKHS showed more anxiety and psychosis, lower self-esteem, and more eating disorders than the controls, who were women without MRKHS. The authors explain the problematic adjustment in their sample by referring to the critical situation during disclosure of a MRKHS diagnosis. Because the new, largely unexpected information may be too overwhelming and painful for the patient for it to be processed adequately, it is likely to have a traumatic effect, causing fragmented processing of the information. Unlike other unexpected conditions or diseases such as cancer, coping with MRKHS can be regarded in some respects as comparable with other DSD, as there are probably common aspects that might be traumatic, for example, hearing that one is infertile, having a sex organ that does not work, or experiencing repeated genital examinations and elective vaginal surgery (c.f. Krupp et al., 2014; Fliegner et al., 2014 and Brunner et al., 2016 for further aspects on MRKHS).
Each of the aspects studied has to be considered carefully with respect to the different diagnostic subgroups. Two groups appeared to be particularly at risk for negative adjustment, perhaps indicating an accumulation of risk factors: the participants with PAIS and CAH who were assigned to the male gender and had received masculinizing medical treatment, as well as female-assigned persons with androgen biosynthesis deficiency. These groups showed a high level of impairment of adult adjustment and at the same time a greater number of surgical interventions. Participants from these groups also received little social support during childhood and adolescence. This result confirms previously published findings from this research project about the high level of adjustment challenges facing individuals with androgen biosynthesis deficiencies (Schweizer et al., 2009 ) and CAH (Schweizer, Brinkmann, & Richter-Appelt, 2007) , but also highlights the need to examine in more detail such aspects as condition-specific risks and chances in relation to coping and treatment experiences. Gender of rearing might have an influence on the poor psychosocial outcome in these subgroups, perhaps resulting in a higher number of such medical interventions as repeated examination and surgery to confirm "sex assignment," feelings of gender dysphoria, or an altogether more complex course of psychosexual development .
Turning to the correlational findings, the study brought to light some significant relationships between both social and medical childhood experiences and adult adjustment. Experience of positive parental care and such social support as having someone to talk to and/or having had a best friend is mirrored in positive adult outcome. Parental care correlated with all of the outcome variables. This might suggest that positive parental relations have a protective effect with regard to psychological adjustment and vice versa, that is, negative experiences and memories of parental care might increase the risk of poor coping. Alternatively, these correlations could also imply that those adults who show positive adjustment and coping are more likely to remember their parents as having been caring. No matter which of these interpretations one prefers, the findings confirm the data already published on the positive correlation between parental care and mental health of a subgroup of the study population (Richter-Appelt et al., 2006) .
Having had someone to talk to during childhood and adolescence correlated negatively with physical dissatisfaction. Also, having had a best friend correlated negatively with body-related insecurity. A positive relationship to one's own body could be the result of positive social integration. Looking at it the other way around, positive body experience and security might lead to positive social experiences. The correlation between having had a best friend and prevalence of suicidal ideation could show that participants who had a best friend in childhood and/or adolescence had fewer suicidal thoughts. Alternatively, it could also mean that those who were not suicidal were more likely to make friends and be socially active. These findings could at any rate indicate that parental care, peer relations, and experiencing social acknowledgement are crucial for developing physical selfconfidence and psychological well-being. While recent research has started to pay more attention to parental experiences and the crucial role played by parents in terms of how the family and children and adolescents affected cope with DSD (Boyse, Gardner, Marvicsin, & Sandberg, 2014; Crissman et al., 2011; Freda, Dice, Auricchio, Salerno, & Valerio, 2015) , the role of friends and peers and everyday talk and communication have yet to be uncovered to better understand the specific coping processes in DSD. Nevertheless, the importance of learning how to communicate about one's condition is now also starting to be discovered within clinical contexts (Sanders, Carter, & Lwin, 2015) .
There were two groups of significant relationships between treatment variables and adult outcome variables. These relationships were to be found between aspects of surgical treatment and dissatisfaction with physical appearance, and having had a gonadectomy and the prevalence of lifetime suicidal thoughts.
The latter could be understood as indicating that participants who underwent a gonadectomy showed a higher prevalence of suicidal thoughts in the past than those who had not experienced a gonadectomy. Gonadectomy has not only been practiced to prevent virilization in female-assigned XY-chromosomal children with conditions such as CAIS and PAIS, but also to reduce cancer risk in dysgenetic gonads. It has recently been recommended that gonadectomy should be rethought, especially in the case of persons with CAIS. This has been supported by data confirming that the risk of gonadal tumors in CAIS gonads is much lower than had for a long time been assumed, especially in the first two decades of life. As a consequence, delaying gonadal removal has in the meantime been recommended to the point at which the patient has reached legal adulthood, thus permitting participation in decision-making as well as such medical benefits as better bone health (cf. Balsamo et al., 2014; Deans, Creighton, Liao, & Conway, 2012; Looijenga et al., 2007; Wü nsch, Holterhus, Wessel, & Hiort, 2012) .
The findings suggest that more attention should be paid to the questions surrounding gonadectomizing in DSD: in particular, the question of medical necessity and consequent HRT in different DSD as well as its side-effects and impact on adult physical and mental adjustment and health, for example, bone health (cf. Balsamo et al., 2014) . This is especially the case because the literature has focused far more on the various effects of external genital surgery than on the side effects of gonadectomy. A study of the consequences of the loss of one's sex hormone-producing gonads and consequent hormonal replacement therapymost often with estradiol in individuals who have been medically "feminized" under the former treatment rationale-could profit from referring to findings on endocrine mood effects in other groups studied, which indicate some degree of relationship between estradiol and mood variability (e.g., in XXchromosomal adolescents, Balzer, Duke, Hawke, & Steinbeck, 2015) , or an increased risk of hormonemodulated depression in menopausal women (Soares & Zitek, 2008) . Research on the long-term effects of gonadectomy in people with DSD could further benefit from referring to clinical reports from transgender patients receiving cross-sex hormone therapy, which show anti-depressive effects for testosterone therapy in XX-chromosomal individuals with gender dysphoria who have transitioned from female to male ('transmen') (cf. Smith, Madison, & Milne, 2014) .
Further significant associations indicate that participants who had experienced many surgical interventions and repeated genital surgery had a higher level of dissatisfaction with their physical appearance. Looked at differently, it could also be inferred that those who were dissatisfied with their appearance more frequently underwent surgical interventions, particularly genital surgery. Such an effect could be explained by the severity or complexity of the condition. Dissatisfaction with visible physical appearance might have existed not only in adulthood but even earlier, and could have called for more interventions, the implication being: the more dissatisfied a patient was, the more surgical procedures might have been undertaken. On the other hand, it could be understood as meaning that frequent surgery, even repeated genital surgery, did not prevent dissatisfaction with physical appearance.
In addition, emotional and social support might function as a mediating variable in this relationship, as indicated by the associations discussed above, and could influence the way in which an affected person copes. One way to read this finding could thus also be as follows: not having experienced repeated surgery despite an ambiguous sex development might have led to an inner assumption that one is all right the way one was born. Having learnt from parents and family that one has a further bodily variety (rather than a "sex error") that is not in need of "correction" to be all right might strengthen the child's sense of self, thereby leading to better coping and adjustment (Kessler, 1998; Preves, 2003) .
Limitations
The study has several weaknesses that should be noted. First of all, the retrospective nature of the childhood and adolescence measures and data assessed needs to be taken into account: adults were asked to refer to childhood experiences. While the medical data were derived from their medical records, the other measures are biased to memory effects and possible cognitive constraints of the participants. Thus, cross sectional, follow-up data might have been less biased. In addition, given the fact that standardized research instruments are developed for studying large groups, the choice of instruments described here indicates that this study investigated a rather small minority group. Some DSD-specific aspects were therefore assessed by means of author-constructed items.
Another technical drawback results from the small size of the diagnostic subgroups, which hindered testing for group differences and calculating the relative contribution of the impact of a specific condition to the outcome variables by means of multivariate analyses. Small sample sizes, however, are not unusual in research with minority groups or individuals with rare conditions (Moradi et al., 2009 ). Hence, a representative sample of persons with DSD remains a desirable goal. Owing to the exploratory nature of the results and regarding the correlations, only careful conclusions are allowed.
Future studies should aim for larger sample sizes to be able to look at interactions between variables. It would also be of interest to use a longitudinal study design, collecting data from both children and parents. Qualitative data would also provide insight into what influences parents in their interaction with their children. Qualitative data would further be valuable for understanding the condition-specific psychological and bodyrelated challenges and ways of coping with them. In sum, mixed-methods research will remain the methodological framework to strive for in DSD research.
Conclusions
By studying the relationships between childhood experiences both in terms of medical and parental care and social support, as expressed by talking with confidants as well as friendship experiences, this study hoped to contribute toward a better understanding of the complex and specific factors involved in coping with an atypical somatosexual course of development such as DSD, in particular with regard to DSD-related interventions.
The study indicates significant relations between experiences of social support and treatment experiences during childhood and adolescence and adult psychological outcome. It points at the importance of positive social support and parental experiences for positive adult coping and hints at an inter-play between having received medical genital or gonadectomizing surgery and aspects of impaired outcome.
One implication is that means for the provision of appropriate psychosocial care should be developed and made available to the families of DSD children as well as the children and adolescents themselves to help prevent potentially harmful medical interventions and overcome potential obstacles to healthy development, thus reducing the likelihood of later distress (Alderson, Madill, & Balen, 2004; Sandberg & Mazur, 2014; Shalev, Schreiber, Galai, & Melmed, 1993) . Families should be offered continuous emotional and social support as well as all medical and physical information on the child's condition to be able to find a language with the child. Adequate support and information of this nature should be offered continuously, independent of whether parents decide for or against elective surgery (Liao & Creighton, 2015; Michala et al., 2014) . Transferring these aspects and research findings into practice, especially by developing instruments for parental counselling, appears to be an important next step.
While one focus of this study was to explore the impact of medical interventions on adult adjustment, it neglected a range of treatment experiences that are likely to be traumatizing or at least to have an effect on quality of life and coping with a DSD condition. For instance, it failed to investigate the effects of such nonsurgical elements as disclosure experiences (Michel, Wagner, & Jeandel, 2008) , information management, genital examinations, and medical photography (Creighton, Alderson, Brown, & Minto, 2002) . These aspects should be addressed by future research. As the prevention of negative adjustment will continue to guide future DSD management, the findings indicate that both research and clinical practice have to consider simultaneously different aspects of subjective childhood experience that have the potential to enhance or hinder psychosocial well-being. Research on DSD management could benefit from contributions in resilience and attachment research and the systematic study of trauma risks (Alvord & Grados, 2005; Goldstein & Brooks, 2006; Luthar, 2003) as well as from giving consideration to how parents, children, and adolescents learn to develop competencies and strengths by successfully coping with their or their child's DSD conditions (Moradi et al., 2009; Werner & Smith, 2001; Preves, 1998) , DSD-related decisionmaking, and everyday life.
